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This  KAMO  Mono  rand—  is  s  continuation  of  s  broad  study  originally 
requested  In  19(2  by  tbs  Sclsntlflc  Advisor  to  ths  Physic*  Division, 

t k 

lososrcb  Dlructorats,  Air  Fores  Special  Weapons  Gsntsr ,  Klrtland 
Air  Fores  Bsss,  Mao  Mexico. 

It  Is  s  contribution  to  a  bettor  understanding  of  the  eoaplex 
problems  involved  In  the  physics  of  reentry  bodies.  Silicon  carbide 
Is  the  fourteenth  of  a  series  of  ablative  as ter la Is  to  ba  Investigated 
by  neons  of  nathonatlcal  techniques  stellar  to  those  used  at  KAMO  In 
the  pare— trie  study  of  certain  low-no lecu lar-ve lght  ceapounds  as 
nuclear  rochet  propellants. 

The  results  of  the  Investigation  of  graphite,  polystyrene,  poly¬ 
ethylene,  phenol- for— Idehyde  resin,  polyaaide  resin,  teflon,  silica, 
slroonla,  — gnssls.  alundna ,  beryllla,  calc&a,  and  —  gnaal—  silicate. 


mm 


The  purpose  of  this  study  ia  the  thermodynamic  investigation  of 
silicon  carbide,  Sic,  over  a  range  of  temperatures  up  to  6000°K  and 
pressures  up  to  10^  atmospheres. 

Two  sets  of  equilibrium  composition  equations  are  used-one 
representing  a  pure  gas  phase,  the  other  a  heterogeneous  system  of 
gas  and  condensed  (i.e.,  solid)  silicon  carbide.  The  gas  phase 
of  the  heterogeneous  chemical  system,  like  the  homogeneous  gas  phase, 
comprises  25  gaseous  sllicon*>carbon  species. 

The, results  of  the  computational  program  are  presented  In  both 
tabular  and  graphic  form.  The  latter  is  a  conventional  Mollier 
diagram  in  which  specific  enthalpy  is  plotted  against  specific 
entropy,  with  cross  plots  of  temperature,  pressure,  and  molecular 
weight  or  moles  of  condensed  silicon  carbide. 


Thl«  study  involved  a  considerable  amount  of  hand  and  machine 
computation.  The  efforts  of  the  following  RAND  Physics  Department 
•taff  members  are  gratefully  acknowledged:  Donald  A.  Brown,  for 
his  extensive  programming  and  machine  work;  and  Elisabeth  J.  Force 
for  her  meticulous  graphical  presentation  of  the  tabulated  results 
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This  study  considers  a  chemical  system  thet  under  certain 
conditions  of  temperature  and  pressure  la  a  pure  gas  mixture  and 
under  others  is  a  disperse  system,  l.e.,  smoke.  In  this  case  the 
smoke  Is  a  gas  that  contains  e  condensed  phase,  solid  silicon 
carbide,  symbolised  by  SIC. 

The  following  assumptions  were  made  In  the  computations: 

(1)  Thermal  equilibrium  la  maintained  between  the  condensed 
particles  and  tne  gas  phase. 

(2)  The  pressure  due  to  the  thermal  motion  of  the  condensed 
particles  can  be  neglected. 

(3)  The  gas  phase  obeys  the  ideal-gas  law. 

(4)  The  volume  coefficient  of  thermal  expansion  of  the 
condensed  phase  is  constant. 

(5)  The  solid  phase  Is  cubic,  or  beta,  silicon  carbide. 

(6)  Silicon  carbide  does  not  decompose  at  3259°K. 


In  this  study  it  is  essumed  that  the  gel  formed  by  hasting 
■lllcon  carbide,  SIC,  at  various  presauraa  up  to  a  tenparature  of 
6000°K  la  a  mixture  Involving  twenty-five  gaseous  chemical  species— 

C,  Cj ,  Cj,  C^,  ^5*  C^q,  a  ,  C  ,  Cj  ,  C  ,  C  ,  C  , 

c+4,  C+5,  C+6,  Sic,  S12C,  S1C2,  St,  Sl2,  Sl3— and  one  condanaad 
specie?— SIC  (solid).  The  presence  or  absence  of  a  condensed  phase 
makes  It  necessary  to  consider  two  distinct  sets  of  chemical  equations. 

A.  No  condensed  phase  present.  In  terms  of  SI,  C,  and  e*  as 
primary  components  1,  2,  and  3,  the  chemical  aquations  for  the 
secondary  components,  or  derived  species,  are  given  by  the  expression 

a. Si  +  b.C  ♦  e.e”  -  SI  C.  e"  ,  (l) 

1  1  1  *t  bi  ct 


where  the  coefficients 

V  V 

and  c^ 

have  the  following  values 

Component  1 

h 

Symbol 

Number 

2 

C2 

4 

3 

C3 

5 

4 

C4 

6 

5 

C5 

7 

6 

C6 

8 

7 

C7 

9 

8 

C8 

10 

7 

C9 

11 

10 

C10 

12 

1 

i 

C" 

13 

2 

i 

C2~ 

14 

1 

-i 

C* 

15 

1 

-2 

c+2 

*  16 

1 

-3 

C+3 

17 
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Symbol 

Number 

~= 

1  -4  C+A 

18 

§ 

1  -5  C+5 

19 

' 

1  -6  C+6 

20 

2; 

1 

1  sic 

21 

|  i 

2 

1  S12C 

22 

1 

2  S1C2 

23 

|  i 

1-j 

2 

St2 

24 

3 

Sl3 

25 

?  j 

si 

The  mesa 

-balance  equations  are 

25 

-• 

nsi  "  1  "AW 

(2) 

4 

25 

nc  "  1  *  lw 

(3) 

4 

and 

25 

V"  ’IClnl' 

(4) 

4 

vhere  nsi>  n^. 

,  and  n  .  are  the  numbers 
’  e 

of  moles  of  Si,  C,  and  e", 

respectively, 

a.,  b.,  and  c.  are  the  coefficients  of  Si,  C,  and  e’, 

on  the  left-hand  aide  of  Eq.  (1),  and 

of  moles  of  component  1. 

n^  is  the  corresponding  number 

The  equilibrium  equations  are  given  by  the  expression 

a  +b.+c . -1 

a.  b,  c. 

nl 

-  K^P/n)  1  1  (nsl) 

l(nc)  1(ne.)  \  (5) 

4 


% 
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where  n  is  the  total  number  of  moles  of  gas  in  the  equilibrium 
mixture,  P  is  the  total  pressure  in  atmospheres,  and  is  the 
thermodynamic  equilibrium  constant  of  component  1  computed  on  the 
basis  of  Eq.  (1). 

B.  Solid  SiC  present.  In  terms  of  SiC  (solid),  C,  and  e"  as 


primary  components  1, 

2,  and  3, 

the  secondary  components,  or  derived 

species,  may  be  obtained  from  the  following  generalised  chemical 

equation: 

a^  + 

b^C  +  CjB 

'  *  (6) 

The  coefficients  a^, 
derived  species,  are 

bJt  and  c^ 

,  as  well 

as  the  corresponding 

listed  in 

the  following  table. 

Component  J 

i>  1 

h 

Symbol 

Dumber 

2 

C2 

4 

3 

C3 

5 

4 

^4 

6 

3 

s 

7 

6 

C6 

8 

7 

C7 

9 

8 

«e 

10 

9 

C9 

11 

10 

C10 

12 

1 

i 

c* 

13 

2 

i 

C2  “ 

14 

l 

-i 

C* 

15 

1 

-2 

c+2 

16 

1 

-3 

c+3 

17 

1 

-4 

c+4 

18 

l 

.5 

c+5 

19 

1 

-6 

c+6 

0 
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Component  j 

Symbol  Number 

1 

SIC 

21 

2  -1 

Si2C 

22 

1  1 

sic2 

23 

1  -1 

Si 

24 

2  -2 

Sl2 

25 

3  -3 

26 
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The  mass-balance  equations  are 

26 
n. 


“SIC  “ 

4 

26 

nc  "  “IVj- 


(7) 


(8) 


and 


26 


n  -  * 

e 


•Ivy 


(9) 


where  nc»  and  ne-  are  the  nu®b«r8  moles  of  SIC.  C,  and  e’, 

respectively,  a^,  b^,  and  are  the  coefficients  of  SiC.  C,  and  e", 


(6),  and  is  the  corresponding  number  of  moles  of  component 


in  Eq. 

J* 

The  equilibrium  equations  are  obtained  by  considering  the  free 
energy  F  of  the  system  and  the  partial  molar  tree  energy,  or  chemical 
potential,  p.  *  dF/in^  of  each  component.  For  an  ideal  gas 


U  -  ja  +  RT  In  (n  P/n),  (10) 

XX  X 


where  is  the  chemical  potential  of  component  x  in  the  standard 
state  of  unit  partial  pressure,  R  Is  the  gas  constant,  T  is  the 
temperature,  P  is  the  pressure,  and  n  is  the  total  number  of  moles 


5  i 

I  J 


11 

tt 


5J 


hi 

4.  A 


6' 


of  gaseous  species  In  the  mixture.  The  chemical  potential  for  SiC 
Is  given  by 


Si£ 


^SiC  +  (p  “  1)vsic» 


(11) 


where  u°s^  is  the  standard  molar  free  energy  for  SIC.  Vg^g  is  the 
molar  volume  of  SiC.  and  P  is  the  pressure  of  the  system. 

By  combining  Eqs.  (10)  and  (11),  keeping  in  mind  that  the 
subscript  j  refers  to  the  derived  species  on  the  right-hand  side  of 
Eq.  (6),  the  following  expression  is  obtained 


-  K.  exp 


[*i<? 


1)V 


SiC 


i  W1 

/KrJ  (P/n)  3  3 


<nc) 


’<V> 


(12) 


In  Eq.  (12),  is  the  thermodynamic  equilibria  constant  associated 
with  the  chemical  reaction  of  Eq.  (6)  and  is  defined  by  the  relation 


“  *5  -  Vlig  ‘  bj^C  -  CJ^-  -  •  KC  in  Kj.  (13) 

At  first  glance,  Eqs.  (7),  (8),  (9),  and  (12)  represent  a 
mathematical  system  of  twenty-five  equations  in  twenty-five  unknowns 
that,  ordinarily,  could  be  solved  by  simple  iteration.  From  the 
standpoint  of  the  Gibbs  phase  rule,  however,  ehe  chemical  system 
under  consideration,  consisting  of  one  component  and  two  phases, 
enjoys  but  one  degree  of  freedom.  This  means  that  at  an  arbitrarily 
fixed  temperature,  solid  and  vapor  are  in  equilibrium  et  a  unique 
pressure  which  can  be  determined  in  the  following  manner. 

The  expression  for  the  total  pressure  as  the  sum  of  the  partial 
pressures  is 

26 

"  I  nxP/n’ 

2 


P 


(14) 
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vher«  n  la  tha  total  number  of  aolaa  of  gas  in  tha  equilibrium  mixture. 
In  viav  of  Eq,  (12)  tha  above  expra salon  becomes 

26 

r  b,  c. 


P  "  PC  +  Pe-  +  I  Kj<exP  •jQHVbj<Pe->Cj. 


where  Pc  and  ?e_  are  the  partial  pressures  of  C  and  e‘,  respectively, 
and  Q  represents  the  quantity  (P  -  l)*stc/M.  In  lika  manner, 

Eqs.  (8)  and  (9),  when  multiplied  through  by  P/n  and  rearranged, 
become 


*  ’  pC  +  I  bjK^exp  aJQ)(Pc)bj(Pe.)Cj, 


#  “  V  +  IcjKJ<exp  *jQ)(Pc)bj(Pe-)Cj, 


where  0  represents  sero.  Equations  (15),  (16),  and  (17)  represent 
a  system  of  three  equations  in  three  unknowns,  P,  Pc,  and  P  .,  which 
can  fee  solved  by  iteration.  It  is  then  a  simple  matter  to  solve  for 
V  nj ,  «<*  n. 


The  molecular  weight  of  the  aas-SlC  mixture  is  given  by  the 
relation 


m -MZ, 


where  40.097  is  the  formula  weight  of  the  input  material  SIC  end  n 
Is  the  total  number  of  moles  In  the  oixture. 

The  specific  free  energy  (in  calories  per  graai)  of  the  Mixture 
is  given  by  the  expression 


f  •  40^097  +  **  ln  <niP/n)3  *  nS4£  c(P  - 


1)psic]  }• 


which  is  derived  from  Eqs.  (S)  and  (6) .  The  aumution  Is  over  ell 
gaseous  species.  The  constant  c  ■  0.0242172  converts  cc-ateo spheres 
to  calories. 

The  specific  entropy  (in  calories  per  degree  per  gram)  of  the 
mixture  is  given  by  the  expression 


5 

KQ97  (  I  nl^Sl  "  R  ln  <niP/,n)  ^  +  nS1C  ^SsiC  "  "  1^S1C^}  » 


where  S°  end  are  the  standard  molar  entropy  of  conponant  i  and 
SIC,  respectively,  at  a  given  temperature,  and  a -  is  the  volume 
coefficient  of  thermal  expansion  of  SIC. 

The  specific  enthalpy  (in  calories  per  gram)  of  the  gas  mixture 
is  given  by  the  expression 
S 

» •  4c^o?7  i  l  ‘A +  "as  ^ +  ctl '  °vI)<r  ’  "’as1/'  (21) 


where  H°  and  Hg^c  ere  the  standard  molar  heat  content  of  component  1 
end  SIC,  respectively,  et  e  given  temperature. 

The  specific  internal  energy  (in  calories  per  greo)  of  the  mix¬ 
ture  is  given  by  the  expression 

*  ■  m^o»7  {i-iO*!  *  “>  +  "Mi;  ["Ls  *  'Cl  +  <F  '  lV*sic]  )  • 

(22) 

The  terms  representing  the  increase  in  a  thermodynamic  property 
from  one  atmosphere  to  P  atmospheres  for  SIC,  namely. 


AF  -  (P  -  l)Vstc>  (23) 

dS  -  -  Oy(P  -  DVg^,  (24) 

AH  -  (1  -  OvT)(P  -  1)9  ,  (25) 

4U  -  -  OvT(P  -  l)9g^g,  (26) 


are  readily  derived  from  the  differential  formulas  relating  the 
various  thermodynamic  functions.  Each  of  the  above  terms  must  be 
multiplied  by  the  factor  c  ■  0.0242172  to  convert  it  from  cc- 
atmospheres  to  calories. 

The  specific  volume  of  the  mixture  (in  cubic  centimeters  per 
gram)  is  given  by  the  expression 

V  *  40^097  +  "SIC^SIC  )  ' 


where  the  first  term  in  the  braces  is  che  volume  of  the  gas  phase  and 
the  second  term  is  that  of  the  condensed  phase. 


The  pertinent  thermodynamic  properties  (heat  content,  entropy, 
free  energy,  and  heat  of  formation)  for  this  study  were  taken  from 
three  sources ;  JAjUF  Thensochemical  Data. fl)  Duff  and  Bauer /2)  and 
T.  R.  Gilmore.  The  molecular  weights  and  heats  of  formation  of  the 
various  components  are  listed  in  the  following  table. 


Species 

Molecular 

Heat  of  Formation  at  0°K 
(cal/mole) 

Re  f er tnea 

SiC(p,8) 

40.097 

-17,261 

1 

SiC(g) 

40.097 

170,806 

1 

Si2C 

68.183 

127,068 

1 

SiC2 

52.108 

145,631 

1 

Si 

28.086 

106,664 

1 

Sl2 

56.172 

140,324 

1 

Sl3 

84.258 

151,219 

1 

c 

12.011 

169,576 

1 

C2 

24.022 

197,000 

1 

C3 

36.033 

188,104 

1 

C4 

48.044 

240,500 

1 

s 

60.055 

240,298 

1 

C6 

72.066 

287,000 

2 

C7 

84.077 

287,000 

2 

C8 

96.088 

339,000 

2 

C9 

108.099 

334,000 

2 

C10 

120.110 

393,000 

2 

e" 

0.0005489 

0 

1 

C" 

12.0115 

140,800 

1 

C2_ 

24.0225 

125,500 

1 

12.0105 

429,623 

3 

c+2 

12.0099 

991,894 

3 

c+3 

12.0094 

2,096,127 

3 

c* 

12.0088 

3,583,375 

3 

c+s 

12,0083 

12,625,199 

3 

C+6 

12.0077 

23,924,616 

3 

12.5  cc)  vii  derived  from 


The  nolar  volume  of  solid  SIC  (V..0 

SIC 

*  mean  density  of  3.21  gm/cc. 

The  volume  coefficient  of  thermal  expansion  for  silicon  carbide 

Is 

•v  -i  14,1  x  10"6  cc/=c-deg. 

This  value  was  derived  from  the  linear  coefficient  of  thermal  expan¬ 
sion  for  silicon  carbide  given  in  Ref.  4  for  the  temperature  range 
20-800°C. 

Two  values  of  the  gas  constant  were  used:  R  ■  1.98716  cal/deg- 
mole  and  R  ■  82.0557  cc-atm/deg-mole.  Their  ratio  gives  the  conversion 
factor  c  »  0.0242172. 


The  two  Hti  of  equilibrium  composition  equations--the  on* 
Involving  condensed  SIC  and  tha  othar  the  gaseous  species  only-- 
represent  two  mutually  exclusive  contiguous  regions.  It  is  expedient 
to  determine  the  border  line  between  the  two  regions,  that  is,  the 
conditions  of  temperature  and  pressure  under  which  the  condensed 
species  just  vanishes.  This  can  be  done  in  the  following  manner. 

Since  “  0  along  the  gas/condensate  Interface,  it  follows 

that  Eqs.  (5)  and  (12)  are  identical  for  this  condition.  Hence,  for 
a  particular  species,  say  SIC  (g),  combining  Bqs.  (5)  and  (12)  gives 
the  relation 

nsinc(p/n)2  *  ^sic^sic5  exp  [(p  ‘  l)Wra]  ’  (28) 

where  the  equilibrium  constants  Kgi(,  and  Kgi(,  are  computed  on  the  basis 
of  Eqs.  (1)  and  (6),  respectively.  Now,  if  each  side  of  Eq.  (28)  is 
plotted  against  pressure  for  an  arbitrary  temperature,  the  result  is 
a  graph  of  two  curves  that  intersect  at  a  unique  pressure. 
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VI.  ««Mf 

The  reeulce  of  thie  study  ere  presented  nuaerleelly  In  Teblea  1 
end  2  end  grephlcally  in  Figs. 1  through  4.  Figure  l--es  well  ea  its 
detail.  Fig,  2--la  e  conventional  Hollier  diagram  for  silicon  carbide; 
specific  enthalpy  is  plotted  against  specific  entropy,  with  cross 
plots  of  temperature,  pressure,  and  molecular  weight  In  the  pure  gas 
region,  and  cross  plots  of  temperature  and  moles  of  condensed  SIC  In 
the  gas-solid  region.  The  broken  line  demarcates  the  pure  gas  phase 
(above)  from  the  smoke  (below).  The  absence  of  a  discontinuity  at 
3259°K  (the  temperature  at  which  (3 -SIC  is  supposed  to  decompose  at 
1  atm)  Is  due  to  the  lack  of  experimental  data  concerning  the  solubility 
of  graphite  in  liquid  silicon  at  end  above  this  temperature. 

Figure  3  Is  a  plot  of  volume  versus  temperature  with  cross  plots 
of  constant  pressure  and  moles  of  condensed  SIC. 

The  variation  of  sublimation  temperature  with  pressure  for  silicon 
carbide  and  graphite  is  shown  In  Fig.  4.  For  silicon  carbide  at  10 
atm  the  sublimation  temperature  Is  2483°K,  at  1  atm  It  is  3259°K, 
while  at  102  atm  it  la  4096°K.  The  corresponding  temperatures  for 
graphite  are  3150°K,  4127°K,  and  5170°K,  respectively.^ 

All  the  computations  required  to  obtain  the  results  in  Tables  1 
and  2  were  made  on  the  RAND  I BN  7040/7044  computer.  In  the  tables 
the  numbers  are  represented  in  "floating  decimal"  notation;  the  first 
five  digits  Indicate  the  decimal  form  of  the  number,  and  the  last  two 
digits  Indicate  a  power  of  10.  Thus,  12345  05  represents  0.12345  x  105 
and  12345-05  represents  0.12345  x  10 
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Table  1 

SUMMARY  OF  COMPUTED  VALUES  OF  VOLUME,  MOLECULAR  WIGHT,  MOLES  OF  GAS, 
AMD  MOLES  OF  SOLID  SIC  FOR  SILICON  CARBIDE  AT  VARIOUS 
TEMPERATURES  AND  PRESSURES 


Tempera-  Log  Molecular  Kolas  of 


ture 

T  (°K) 

Pressure, 

P  (atm) 

Volume , 
v  (ce/gm) 

Weight, 

M 

Gee, 

n 

6000 

04 

1C000-0? 

12565 

02 

13403 

02 

29916 

01 

6C00 

04 

1C0CC-06 

11555 

02 

13707 

02 

29252 

01 

6CC0 

04 

1CCCC-C5 

10508 

02 

15289 

02 

26225 

01 

6CC0 

04 

ICCCG-C4 

54425 

01 

17771 

02 

22563 

01 

6000 

04 

10000-03 

84085 

01 

19218 

02 

20864 

01 

6000 

04 

1CCCC-02 

73962 

01 

19774 

02 

20278 

01 

6CC0 

04 

1CCCO-01 

63920 

01 

19963 

02 

20085 

01 

60C0 

04 

1CCCC  cc 

539CI 

01 

20050 

02 

19998 

01 

6C00 

04 

1CC00  01 

43841 

01 

20333 

02 

19720 

01 

6C00 

04 

100C0  02 

33370 

01 

22658 

02 

17696 

01 

6CC0 

04 

1CCCC  C  3 

21832 

01 

32293 

02 

12417 

01 

60C0 

04 

ICCCC  04 

1C454 

Cl 

44348 

02 

90414 

00 

5500 

04 

1CCCC-07 

12519 

02 

13674 

02 

29323 

01 

55C0 

04 

ICCCC— 06 

11473 

02 

15172 

02 

26429 

01 

5400 

04 

IC0C0-05 

1C4C7 

02 

17668 

02 

22694 

01 

5500 

04 

1COOO— 04 

93718 

01 

19174 

02 

20912 

01 

5500 

04 

1C000-03 

83587 

01 

19758 

02 

20294 

01 

5500 

04 

1CC0C-02 

73544 

01 

19956 

02 

20092 

01 

5500 

04 

1CC0C-01 

t  3528 

01 

20028 

02 

20021 

01 

55C0 

04 

1C0C0  OC 

53507 

01 

20126 

02 

19923 

01 

5500 

04 

1C000  01 

43342 

01 

20905 

02 

19180 

01 

5500 

04 

ICOCC  C 2 

32335 

01 

26363 

02 

15210 

01 

5500 

04 

1CC0C  03 

20774 

01 

37766 

02 

10617 

01 

5500 

04 

1C000  04 

97013 

00 

48343 

02 

82942 

00 

5CC0 

04 

1C000-C7 

12423 

02 

15500 

02 

25848 

01 

5C00 

04 

1C000-06 

11359 

02 

17943 

02 

22347 

01 

5CC0 

04 

1CCCC-05 

1C32R 

02 

19291 

02 

20786 

01 

5CC0 

04 

1CCC0— 04 

93164 

01 

19799 

02 

20252 

01 

5CCC 

04 

ICOCC— 03 

83127 

01 

19969 

02 

2C080 

01 

5C00 

04 

10000-02 

73115 

01 

20026 

02 

20022 

01 

5CC0 

04 

1CCCO-01 

631C5 

01 

20073 

02 

19976 

01 

5000 

04 

1CCC0  CO 

53040 

01 

20372 

02 

19682 

01 

5CC0 

04 

ICCCC  01 

42494 

01 

23106 

02 

17354 

01 

6CC0 

04 

ICOCC  02 

3C968 

01 

32828 

02 

12214 

01 

5CC0 

04 

ICCCC  03 

19*01 

01 

42947 

02 

93363 

00 

Moles  of 
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Table  1 — continued 


Tempera¬ 

ture, 

T  (®K) 

Pressure, 
P  (atm) 

Log 

Volume, 
v  (cc/gm) 

Molecular 

Weight, 

M 

Moles 

Gas 

n 

of 

1 

Moles 

2i& 

Of 

5000 

04 

ICOOO 

04 

85569 

CC 

52166 

02 

76864 

00 

5C00 

04 

3CC44 

04 

39355 

00 

55179 

02 

72668 

00 

-55879-08 

5C00 

04 

3C044 

04 

35383 

00 

53179 

02 

65401 

00 

10000 

00 

5CC0 

04 

3C044 

04 

31010 

00 

51318 

02 

58134 

00 

20000 

00 

5C00 

04 

30044 

04 

26148 

00 

49584 

02 

50867 

00 

30000 

00 

5C00 

04 

3CC44 

04 

206  72 

CC 

47963 

C2 

43601 

00 

40000 

00 

5C00 

04 

30044 

04 

14404 

00 

46444 

02 

36334 

00 

50000 

00 

5C00 

04 

3CC44 

C4 

70765- 

01 

45019 

02 

29067 

00 

60000 

00 

5COO 

04 

30044 

04 

-17431- 

01 

43679 

02 

21800 

00 

70000 

00 

5C00 

04 

3C044 

04 

-12823 

00 

42416 

02 

14534 

00 

80000 

00 

5000 

04 

3C044 

04 

-27734 

00 

41224 

02 

72668 

-01 

9COOO 

OC 

5C00 

04 

3C044 

C4 

-47710 

00 

40207 

02 

72668 

-02 

99000 

00 

5000 

04 

3C044 

04 

-5C323 

00 

40108 

02 

72668 

-03 

99900 

00 

5C00 

04 

3CC44 

04 

-50593 

oc 

40098 

02 

72668 

-04 

99990 

00 

5000 

04 

30044 

04 

-50620 

00 

40097 

02 

72668 

-05 

99999 

00 

4500 

04 

1CCC0- 

■0? 

12298 

02 

18586 

02 

21574 

01 

45C0 

04 

1CCCC- 

■06 

11276 

02 

19545 

02 

20515 

01 

45C0 

C4 

1C0CG- 

■C5 

IC269 

02 

19885 

C2 

20164 

01 

4500 

04 

10000-04 

92664 

01 

19997 

02 

20052 

01 

4500 

04 

ICC0O-03 

82656 

01 

20034 

02 

2C015 

01 

4500 

04 

ICCCC-C2 

72650 

01 

20059 

02 

19989 

01 

45C0 

04 

1C00C- 

01 

62617 

01 

20211 

02 

19840 

01 

4500 

04 

ICOOO 

00 

52294 

01 

21773 

02 

18416 

01 

4500 

04 

ICCCO 

01 

4C937 

01 

29762 

02 

13473 

01 

4500 

04 

1CCC0 

02 

29729 

01 

39307 

02 

10201 

01 

4500 

04 

1CCCG 

03 

18845 

01 

48170 

02 

83240 

00 

4500 

04 

51832 

03 

11209 

01 

53933 

02 

74346 

00 

-97789 

-08 

4500 

04 

51832 

03 

10762 

Cl 

52134 

02 

6691? 

00 

10000 

OC 

4500 

04 

51832 

03 

10265 

01 

50451 

02 

594  77 

00 

20000 

00 

4500 

04 

51832 

03 

97034 

CO 

48874 

02 

52042 

00 

30000 

00 

4500 

04 

51832 

03 

90580 

CO 

47392 

02 

44608 

CO 

40000 

00 

4500 

04 

51832 

C3 

82997 

CO 

45997 

02 

37173 

00 

50000 

oc 

45C0 

04 

5 8  32 

03 

73804 

oc 

44682 

02 

29739 

00 

60000 

00 

4500 

04 

51832 

03 

62127 

cc 

43440 

02 

22304 

00 

70000 

00 

4500 

04 

51332 

C3 

461C7 

00 

42266 

02 

14869 

00 

80000 

00 

45C0 

04 

51832 

03 

2C451 

cc 

41153 

02 

74346 

-01 

90000 

00 

4500 

04 

51832 

C3 

-35586 

00 

40200 

02 

74346 

-02 

99000 

00 

45C0 

04 

51832 

03 

-48863 

cc 

4QIC7 

02 

74346 

-07 

59900 

oo 

4500 

04 

51832 

C3 

-50444 

00 

40098 

02 

74346 

-04 

99990 

oc 

4500 

04 

51832 

03 

-5C605 

cc 

40097 

02 

74346 

-05 

99999 

00 
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Table  l--continued 


Tempera¬ 

ture, 

T  00 

Preaaurs, 
P  (atm) 

Log 

Volume, 
v  (cc/ga) 

Molecular 

Weight, 

M 

Moles 

<3  as 

n 

of 

t 

Moles 

lie 

of 

4C00 

04 

1CCCC-C7 

12219 

02 

19820 

02 

20231 

01 

4COO 

04 

1C000-C6 

11216 

02 

19975 

02 

20073 

01 

40C0 

04 

1C0C0-05 

10215 

02 

20025 

02 

20023 

01 

4CCO 

04 

1C0C0-C4 

92142 

01 

20042 

02 

20006 

01 

4CG0 

0* 

1CCOO-C3 

82139 

01 

20058 

02 

19990 

01 

4COO 

04 

1C000-02 

72114 

01 

20173 

02 

198  77 

01 

4COO 

04 

IC000-01 

61840 

01 

21486 

02 

18662 

01 

4000 

04 

1CC0C  oc 

5C549 

01 

28926 

02 

13862 

01 

4C00 

04 

1C00C  01 

3938C 

01 

37863 

02 

10590 

01 

4000 

04 

1C000  02 

28624 

01 

45054 

02 

88997 

00 

4000 

04 

64751  02 

19870 

01 

52230 

02 

76771 

00 

-12340-07 

4CC0 

04 

64751  02 

19414 

01 

50696 

02 

69094 

00 

10000 

00 

4C00 

04 

64751  C2 

189C4 

01 

49249 

02 

61416 

00 

20000 

00 

4C00 

04 

64751  02 

18327 

01 

47883 

02 

53739 

00 

30000 

00 

4000 

04 

64751  02 

17661 

01 

46591 

02 

46062 

00 

40000 

00 

4C00 

04 

64751  C2 

16874 

01 

45366 

02 

38385 

00 

50000 

00 

4CCO 

04 

64751  02 

15912 

01 

44205 

02 

30708 

00 

60000 

00 

4CC0 

04 

64751  C2 

146  74 

01 

43101 

02 

23031 

00 

70000 

00 

4C00 

04 

64751  02 

12936 

01 

42051 

02 

15354 

00 

80000 

00 

4CCO 

04 

64751  02 

99938 

00 

41051 

02 

76771-01 

90000 

00 

4COO 

04 

64751  02 

1C691 

CO 

40191 

02 

76771-02 

99000 

00 

4C00 

04 

64751  02 

-38885 

00 

40106 

02 

76771-03 

99900 

00 

4C00 

04 

64751  C2 

-49296 

00 

40098 

02 

76771-04 

99990 

00 

4CC0 

04 

64751  02 

-5C4R9 

cc 

4C097 

02 

76771-05 

99999 

00 

35CO 

04 

ICCCC-C7 

12157 

02 

20029 

02 

20019 

01 

3400 

04 

1C0G0-06 

11156 

02 

20043 

02 

2C006 

01 

35CO 

04 

IC0GC-05 

1C  1 56 

02 

20048 

02 

2C000 

01 

35CO 

04 

10000-04 

91558 

01 

20064 

02 

19984 

01 

35CO 

04 

1C0CC—C  3 

81522 

01 

2  0228 

02 

19822 

01 

3500 

04 

1CCC0-C2 

71084 

01 

22374 

02 

17922 

01 

35CO 

04 

ICCCC-Cl 

597C1 

01 

30768 

02 

13032 

01 

35CC 

04 

1CCCC  cc 

48752 

01 

38278 

02 

104  75 

01 

3500 

04 

ICOCO  Cl 

38162 

01 

43849 

02 

91443 

00 

35CO 

04 

46702  01 

3C929 

Cl 

49649 

C2 

80761 

00 

-73342- 

08 

35CO 

04 

46702  01 

3C472 

01 

48494 

02 

72685 

00 

10000 

00 

3500 

04 

46702  01 

2996C 

01 

47391 

02 

64609 

00 

2C000 

00 

3500 

04 

46702  Cl 

29381 

01 

46338 

02 

54533 

00 

30000 

00 

3500 

04 

46702  C! 

28712 

Cl 

45330 

02 

4  5  7 

00 

4C000 

00 

35CO 

04 

46702  01 

2  7920 

01 

44365 

02 

40381 

00 

50000 

00 

35C0 

04 

467C2  Cl 

26952 

01 

4344C 

02 

32304 

00 

60000 

00 

35CO 

04 

46702  Cl 

257C3 

Cl 

42553 

02 

24228 

00 

70000 

00 
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Table  1 — continued 


Tempera- 

Log 

Molecular 

Moles  of 

tur< 

s. 

Pressure , 

Volume 

• 

Weight 

9 

Gas, 

Moles  of 

t  n 

K) 

P  (atm) 

v  (cc/gs) 

M 

n 

sic 

3500 

04 

46702 

01 

23944 

01 

41702 

02 

16152  OO 

80000 

OC 

3500 

04 

46702 

01 

2C939 

01 

40884 

02 

80761-01 

9C000 

00 

3500 

04 

46702 

01 

11036 

01 

40174 

02 

80761-02 

99000 

00 

3500 

04 

46702 

01 

19033 

CO 

40105 

02 

80761-03 

99900 

00 

3500 

04 

46702 

01 

-36096 

00 

40098 

02 

80761-04 

99990 

00 

3500 

04 

46702 

01 

-48932 

00 

40097 

02 

80761-05 

99999 

00 

3255 

04 

99866 

00 

37461 

01 

48051 

02 

83447  00 

-25029-08 

3259 

04 

99866 

CO 

37003 

01 

47116 

02 

75102  00 

10000 

00 

3259 

04 

99866 

cc 

36492 

01 

46217 

02 

66758  00 

20000 

00 

3259 

04 

99866 

00 

35912 

01 

45352 

02 

58413  00 

30000 

00 

3259 

04 

99866 

00 

35242 

01 

44519 

02 

50068  00 

4'u000 

00 

3259 

04 

99866 

00 

34451 

01 

43T15 

02 

41724  00 

50000 

00 

3259 

04 

99866 

cc 

33482 

01 

42940 

02 

33379  00 

60000 

00 

3259 

04 

99866 

CO 

32233 

01 

42192 

02 

25034  00 

70000 

00 

3259 

04 

99866 

CO 

30472 

01 

41470 

02 

16689  00 

80000 

00 

3259 

04 

99866 

cc 

27463 

01 

40772 

02 

83447-01 

90000 

00 

3259 

04 

99866 

cc 

174  85 

01 

40164 

02 

83447-02 

99000 

00 

3259 

04 

99866 

cc 

76969 

CO 

40104 

02 

83447-03 

99900 

00 

3259 

04 

99866 

00 

-60995-01 

40098 

02 

83447-04 

99990 

00 

3259 

04 

99866 

cc 

-43461 

00 

40097 

02 

83447-05 

99999 

00 

3000 

04 

ICCC0-07 

12089 

02 

20048 

02 

2C000  01 

3000 

04 

10000-06 

11089 

02 

20054 

02 

19995  01 

3000 

04 

10000-05 

10088 

02 

20105 

02 

19943  01 

3000 

04 

10000-04 

907C6 

01 

20925 

02 

19162  01 

3000 

04 

10000-03 

79586 

01 

27078 

02 

14808  01 

3000 

04 

IC000-02 

68452 

01 

35158 

02 

11405  01 

3C00 

04 

lOCOO-Oi 

57909 

01 

39846 

02 

10063  01 

3CC0 

04 

ICOCC 

oc 

47399 

01 

44808 

02 

89487  00 

3000 

04 

14625 

cc 

45619 

01 

46156 

02 

86873  00 

-10026-07 

3000 

04 

14625 

00 

45162 

01 

45469 

02 

78186  00 

10000 

00 

3C00 

04 

14625 

oc 

44650 

01 

44802 

02 

69498  00 

20000 

00 

3CC0 

04 

14625 

cc 

44070 

01 

44155 

02 

60811  00 

30000 

00 

3000 

04 

14625 

00 

43401 

01 

43525 

02 

52124  00 

40000 

00 

3000 

04 

14625 

00 

42609 

01 

42914 

02 

43436  00 

50000 

00 

3000 

04 

14625 

CO 

41640 

01 

42319 

02 

34749  00 

60000 

00 

3000 

04 

14625 

oc 

4C390 

Cl 

41741 

02 

26062  00 

70000 

00 

3000 

04 

14625 

cc 

38630 

01 

41178 

02 

17375  00 

80000 

00 

3000 

04 

14625 

CO 

35619 

01 

40631 

02 

86873-01 

90000 

00 

3000 

04 

14625 

CO 

25623 

01 

40150 

02 

86873-02 

99000 

oc 

3000 

04 

14625 

CC 

15656 

01 

40102 

02 

86873-03 

99900 

00 

3000 

04 

14625 

oc 

59753 

cc 

40098 

02 

86873-04 

99990 

00 

3CC0 

04 

14625 

cc 

-169«C 

CO 

40097 

02 

86973-05 

99999 

00 
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Table  l--continued 


Tempera-  Log  Molecular  Moles  of 


**? 

«. 

K) 

Pressure , 

P  (atm) 

Volume, 
v  (cc/ga) 

Weight 

M 

• 

Qu, 

n 

Moles 

iic 

Of 

25C0 

04 

ICCCC-C  7 

12008 

02 

20143 

02 

19906 

01 

2500 

04 

ICC00-06 

1C968 

02 

22064 

02 

18173 

01 

2500 

04 

1CCCC-05 

98487 

01 

29063 

02 

13796 

01 

2500 

04 

10CC0-04 

87606 

01 

35598 

02 

11264 

01 

25C0 

04 

1CC00-O  3 

77160 

01 

39451 

02 

10164 

01 

25C0 

04 

1CCC0-02 

66864 

01 

42230 

02 

94950 

00 

-2500 

04 

12127-02 

65985 

01 

42636 

02 

94044 

00 

-14584-07 

2500 

04 

12127-02 

65527 

01 

42368 

02 

84640 

00 

10000 

00 

2500 

04 

12I27-C2 

65016 

01 

42103 

02 

75235 

00 

20000 

00 

25C0 

04 

12127-02 

64436 

01 

41842 

02 

65831 

00 

30000 

00 

2500 

04 

12127-02 

6376? 

01 

41583 

02 

56427 

00 

40000 

00 

2500 

04 

12127-02 

62975 

01 

41328 

02 

47022 

00 

50000 

00 

25C0 

04 

12127-02 

62C06 

01 

41076 

02 

37618 

00 

60000 

00 

25C0 

04 

12127-C2 

60756 

01 

40827 

C2 

28213 

00 

70000 

00 

2500 

04 

12127-02 

58995 

01 

40581 

02 

18809 

00 

80000 

00 

2500 

04 

12127-02 

55985 

01 

40337 

02 

94044-01 

90000 

00 

2500 

04 

12127-02 

45985 

01 

40121 

02 

94044-02 

99000 

00 

2500 

04 

12127-C2 

15985 

01 

40100 

02 

94044-01 

99900 

00 

2500 

04 

12127-02 

25988 

01 

40097 

02 

94044-04 

99990 

00 

2500 

04 

12127-02 

16019 

01 

4CC97 

02 

94044-05 

99999 

00 

2200 

04 

24546-04 

82513 

01 

41150 

02 

97442 

00 

-10746-07 

2200 

04 

24546-04 

82055 

01 

41042 

02 

87698 

00 

10000 

00 

2200 

04 

24596-04 

81544 

01 

40935 

02 

77954 

00 

20000 

00 

2200 

04 

24546-04 

8C964 

01 

40828 

02 

68210 

00 

30000 

00 

2200 

04 

24596-04 

8C295 

01 

40722 

02 

58465 

00 

40000 

00 

2200 

04 

24596-04 

79503 

01 

40617 

02 

48721 

00 

50000 

00 

2200 

04 

24596-04 

78534 

01 

40512 

02 

38977 

00 

60000 

00 

2200 

04 

24596-C4 

77284 

01 

40407 

02 

29231 

00 

70000 

00 

2200 

04 

24596-04 

75523 

01 

40303 

02 

19488 

00 

80000 

00 

2200 

04 

24596-04 

72513 

01 

40200 

02 

97442-01 

90000 

00 

2200 

04 

24596-04 

62513 

01 

40107 

02 

97442-02 

99000 

00 

2200 

04 

24596-04 

52513 

01 

40098 

02 

97442-03 

99900 

00 

2200 

04 

24596-04 

42513 

01 

40097 

02 

97442- 

■04 

99990 

00 

2200 

04 

24596-04 

32514 

01 

40097 

02 

97442- 

•05 

99999 

00 

2CCC 

04 

1CCC0-C  7 

11661 

02 

35623 

02 

11256 

01 

2CC0 

04 

rcocc-06 

1C623 

02 

39117 

02 

10245 

01 

2C00 

04 

95826-06 

96259 

01 

40526 

02 

98942 

00 

-16809-07 

2000 

04 

95826-06 

95802 

01 

40483 

02 

89048 

00 

10000 

00 

2CC0 

04 

95826-06 

95290 

01 

40439 

02 

79151 

00 

20000 

00 

2000 

04 

95826-06 

94710 

Cl 

40396 

02 

69259 

00 

10000 

00 

2CCC 

C4 

9582S-C6 

94041 

01 

6035) 

02 

59165 

00 

4  POOU 

00 
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Table  1— continued 


Tempera-  Log  Molecular  Moles  of 

ture,  Pressure,  Volume,  Weight,  Gas,  Moles  of 

T  (°K)  P  (atm)  v  (cc/ga)  M  n  SIC 


2CC0 

04 

95826-06 

93249 

01 

40310 

02 

49471  00 

50000 

00 

2000 

04 

95826-06 

9228C 

01 

40268 

02 

39577  00 

60000 

00 

2000 

04 

95826-06 

91030 

01 

40225 

02 

29683  00 

70000 

00 

2000 

04 

95826-06 

89270 

01 

40182 

02 

19788  00 

80000 

00 

2000 

04 

95826-06 

86259 

01 

40140 

02 

98942-01 

90000 

00 

2000 

04 

95826-C6 

76259 

01 

40101 

02 

98942-02 

99000 

00 

2000 

04 

95826-06 

t6269 

01 

40098 

02 

98942-03 

99900 

00 

2000 

04 

95826-06 

56259 

01 

40097 

02 

98942-04 

99990 

00 

2000 

04 

95826-06 

46259 

01 

40097 

02 

98942-05 

99999 

00 

1700 

04 

17355-08 

12303 

02 

40023 

02 

10019  01 

55760-08 

1700 

04 

17355— C8 

12257 

02 

40030 

02 

90le>7  00 

10000 

00 

1700 

04 

17355-08 

12206 

02 

40038 

02 

80148  00 

20000 

00 

1700 

04 

17355-08 

12148 

02 

40045 

02 

70130  00 

3C000 

00 

1700 

04 

17355-08 

12081 

02 

40053 

02 

60111  00 

40000 

00 

1700 

04 

17355-08 

12C0? 

02 

4C060 

02 

50093  00 

50000 

00 

17C0 

04 

17365—06 

11905 

02 

40067 

02 

40074  00 

6COOO 

00 

1700 

04 

l 7355—C8 

11780 

02 

40076 

02 

30056  00 

7C000 

00 

1700 

04 

17355-08 

11604 

02 

40082 

02 

20037  00 

8C000 

00 

1700 

04 

17355-08 

11303 

C2 

40090 

02 

10018  00 

9C000 

00 

1700 

04 

17355-08 

10303 

02 

40096 

02 

10019-01 

99000 

00 

1700 

04 

17355-ce 

93028 

01 

40097 

02 

10019-02 

99900 

00 

1700 

04 

17355-08 

83028 

01 

40097 

02 

10019-03 

99990 

00 

1700 

04 

17355-08 

73028 

01 

40097 

02 

10019-04 

99999 

00 

1774 

04 

1CCCO-0  7 

11560 

02 

40136 

02 

99928 

00 

1882 

04 

ICOOC-Ce 

10583 

02 

40293 

02 

99531 

00 

2002 

04 

10000-05 

96079 

01 

40532 

02 

98928 

00 

2140 

04 

1CC0C— 04 

86326 

01 

40932 

02 

97957 

00 

2299 

04 

1CCCG-03 

76669 

01 

41573 

02 

96440 

00 

2483 

04 

ICCCC-C2 

66804 

Cl 

42538 

02 

94259 

00 

2698 

04 

1C000-01 

57021 

01 

43959 

02 

91213 

00 

2953 

04 

ICCCC  CO 

47234 

01 

45810 

02 

87529 

00 

3259 

04 

1CCCC  Cl 

37455 

01 

48053 

02 

83444 

00 

3632 

04 

ICCCC  02 

27716 

01 

50430 

02 

79510 

00 

4C96 

04 

ICOOC  C3 

18054 

01 

52611 

02 

76215 

00 

4678 

04 

ICOCO  04 

84855 

oc 

54416 

02 

73687 

00 

20 


Table  2 


SUMMARY  OP  COMPUTED  VALUES  OF  DENSITY,  ENTHALPY,  ENERGY, 
AND  ENTROPY  FOR  SILICON  CARBIDE  AT  VARIOUS 
TEMPERATURES  iWD  PRESSURES 


Temper*-  Density,  Enthalpy,  Energy,  Entropy, 

tyre,  Pressure,  d  h  us  (cal/ 

T  (  K)  P  (atm)  (ga/cc)  (cal/gm)  (cal/gm)  deg-gm) 


6CC0 

0* 

1CCCC-C7 

27224-12 

15612 

05 

14722 

05 

60744 

01 

6CCO 

04 

ICCCO- C6 

27841-11 

15134 

05 

14264 

05 

56560 

01 

6C00 

04 

1COOO-C5 

31055-10 

12956 

05 

12176 

05 

49737 

01 

6CCC 

04 

1CCCC-C4 

36096-09 

10321 

05 

965C0 

04 

42577 

01 

6C00 

04 

ICOOO-03 

39035-08 

90984 

04 

84780 

04 

38078 

01 

6CC0 

04 

1CCCO-C2 

4C 1 64—07 

86766 

04 

8C737 

04 

35034 

01 

6C00 

04 

1COCO-C1 

40548-06 

85393 

04 

79421 

04 

32504 

01 

6CCC 

C4 

1CCCC  cc 

40724-05 

84865 

04 

78919 

04 

30129 

01 

6CC0 

04 

10CCO  Cl 

41299-04 

83813 

04 

77949 

04 

27682 

01 

6CC0 

04 

1C0CC  C2 

46022-C3 

76518 

04 

71256 

04 

24299 

01 

6C00 

04 

ICCOO  C3 

65591-02 

57415 

04 

53722 

04 

19390 

01 

6CC0 

C4 

1CCCC  04 

9C077-01 

46260 

04 

43579 

04 

16332 

01 

55C0 

04 

1CCOO-C7 

3C299-12 

14996 

05 

14196 

05 

59661 

01 

5500 

04 

1C0CO-06 

33618-11 

12929 

05 

12209 

05 

52694 

01 

55C0 

04 

1CCCO-C5 

39149-10 

10263 

05 

96442 

04 

45050 

01 

S5CO 

04 

1CCCO-C4 

42486-09 

89903 

04 

84203 

04 

40273 

01 

55CO 

04 

1CCCO-C3 

43781-08 

85487 

04 

79955 

04 

37126 

01 

5500 

04 

ICCCO-02 

44219-07 

84054 

04 

78577 

04 

34563 

01 

55CC 

04 

ICCCC-Cl 

44377-06 

83571 

04 

78113 

04 

32187 

01 

55CO 

04 

1CCCO  CC 

44596-C5 

83149 

04 

77718 

04 

29830 

01 

55CO 

04 

ICCCO  Cl 

46321-04 

8C461 

C4 

75233 

04 

27096 

01 

5500 

04 

ICCOO  02 

58414-03 

65831 

04 

61685 

04 

22432 

01 

55CO 

04 

ICCCC  C3 

83680-02 

49368 

04 

464  74 

04 

17993 

01 

55C0 

04 

1COCO  04 

1C712  00 

42284 

04 

40024 

04 

15640 

01 

5C00 

04 

ICCCO— C7 

37780-12 

12359 

05 

11718 

05 

54591 

01 

5CC0 

04 

1CCOO-C6 

43733-11 

9B647 

04 

93110 

04 

46869 

01 

5CC0 

C4 

ICCCC-C5 

47019-10 

87583 

04 

82432 

04 

42210 

01 

5CC0 

04 

1CCCC-C4 

48257-C9 

83804 

04 

78786 

04 

39118 

01 

5CC0 

04 

1C0OC-03 

48671-08 

82584 

04 

7  7608 

04 

36575 

01 

5CC0 

04 

ICCCC— 0? 

48811-07 

82186 

04 

77224 

04 

34200 

01 

5CC0 

04 

1CCCO-01 

48925-06 

81959 

04 

77010 

04 

31880 

01 

5CCC 

04 

ICCCC  oc 

49654-C5 

80885 

04 

76008 

04 

29397 

01 

5CC0 

04 

ICOCO  Cl 

56317-04 

72261 

04 

67961 

04 

25521 

01 

5CCC 

04 

ICCCC  02 

8C015-C3 

531C4 

04 

5C077 

04 

20009 

01 

5CC0 

04 

ICCCO  03 

10468-C1 

43477 

04 

41164 

04 

16873 

01 
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Table  2— continued 


Teapera- 

ture, 

T  (^K) 

Pressure , 

P  (at«) 

Density 

d 

(gm/cc ) 

1 

fathalpy , 
h 

(cal/gm ) 

toergy, 

u 

(caX/ga) 

Entropy i 
s  (cal/ 
deg-gm) 

5CC0 

04 

icccc 

04 

12715 

CC 

38835 

C4 

36931 

04 

14983 

01 

5COO 

04 

30044 

C4 

40407 

oc 

37654 

04 

35853 

04 

14340 

01 

5CC0 

04 

3C044 

C4 

44277 

oc 

34984 

04 

33341 

04 

13806 

01 

5CC0 

04 

3C044 

04 

48866 

oc 

32315 

04 

30830 

04 

13272 

01 

5CC0 

04 

3C044 

C4 

54767 

CC 

29646 

04 

28318 

04 

12739 

01 

5C00 

04 

30044 

04 

62127 

CO 

26977 

04 

25806 

04 

12205 

01 

5CC0 

04 

3C044 

C4 

71773 

CC 

24308 

04 

23295 

04 

11671 

01 

9000 

04 

3C044 

04 

84864 

CO 

21639 

04 

20783 

04 

11137 

01 

5C00 

04 

3C044 

04 

1C410 

01 

18970 

04 

18271 

04 

10603 

01 

9000 

04 

30044 

04 

13435 

01 

16301 

04 

15760 

04 

10070 

01 

9000 

04 

3CC44 

04 

18838 

Cl 

13632 

04 

13248 

04 

95357 

00 

5000 

04 

3C044 

04 

28888 

01 

11230 

04 

L0987 

04 

90553 

00 

9CC0 

04 

3C044 

04 

31858 

01 

10990 

04 

10761 

04 

90073 

oc 

9000 

04 

30044 

04 

32058 

01 

10966 

04 

10739 

04 

90025 

00 

5CC0 

04 

30044 

04 

32078 

Cl 

10963 

04 

10737 

04 

90020 

00 

49C0 

04 

1CCC0-C7 

5C335- 

12 

91710 

04 

86899 

04 

47913 

01 

45C0 

04 

ICCCC- 

C6 

52933- 

11 

84268 

04 

79693 

04 

43868 

01 

4900 

04 

IC000-O5 

53B53- 

10 

81805 

04 

77308 

04 

41004 

01 

4500 

04 

ICCCO- 

04 

54154- 

09 

81016 

04 

76544 

04 

38535 

01 

45CO 

04 

ICCC0-C3 

54255- 

08 

80760 

04 

76296 

04 

36192 

01 

4500 

04 

IC0CC-C2 

54324- 

07 

80629 

04 

76171 

04 

33880 

01 

4500 

04 

ICOOO-Ol 

94734- 

06 

80077 

04 

75653 

04 

31482 

01 

4500 

04 

ICOCO 

CO 

58966- 

05 

74787 

04 

70680 

04 

28097 

01 

4500 

04 

ICCCC 

Cl 

80601- 

C4 

56045 

04 

53040 

04 

22097 

01 

4500 

04 

iccoo 

02 

1C645- 

02 

44298 

04 

42023 

04 

18163 

01 

4500 

04 

lOOOO 

03 

13045- 

01 

38867 

04 

37011 

04 

15903 

01 

4500 

04 

51832 

03 

75706- 

01 

36445 

04 

34787 

04 

14726 

01 

45CO 

04 

51832 

03 

83888- 

Cl 

33708 

04 

32212 

04 

14117 

01 

4500 

04 

51832 

03 

84078- 

01 

30971 

04 

29637 

04 

13509 

01 

4500 

04 

51832 

03 

10707 

00 

28234 

04 

27062 

04 

12901 

01 

4500 

04 

51832 

03 

12422 

oc 

25497 

04 

24487 

04 

12293 

01 

4500 

04 

51832 

C3 

14782 

CC 

22761 

04 

21912 

04 

1168S 

01 

4900 

04 

51832 

03 

18280 

CO 

2C024 

04 

19337 

04 

11076 

01 

4500 

04 

51832 

03 

23918 

CO 

17287 

04 

16762 

04 

10468 

01 

4500 

04 

51832 

03 

345e8 

CO 

14550 

04 

14187 

04 

98601 

00 

4500 

04 

51832 

C3 

62444 

CO 

11813 

04 

11612 

04 

92519 

00 

4500 

04 

51832 

03 

22692 

01 

935CI 

C3 

92948 

03 

87045 

00 

4500 

04 

51832 

C3 

3C805 

01 

91038 

03 

90630 

03 

86498 

00 

4500 

04 

51832 

03 

31948 

01 

90791 

03 

90399 

03 

86443 

00 

45C0 

04 

5  1832 

C  J 

32067 

Cl 

90767 

03 

903  75 

03 

86438 

00 

22 


Table  2 — continued 


Teopera-  Denaity,  Enthalpy,  tnergy,  Entropy, 

ture,  Pressure,  d  hue  (cal/ 

T  (  K)  P  (atm)  (gm/cc)  (eal/gm )  (eal/gm)  deg-gm) 


4CCC 

04 

4C00 

04 

4COO 

04 

4COO 

04 

4CC0 

04 

4C00 

04 

4000 

04 

4CC0 

04 

4CC0 

04 

4CC0 

04 

4C00 

04 

4C00 

04 

4CC0 

04 

4CC0 

04 

4C00 

04 

4C00 

04 

4CC0 

C4 

4C00 

04 

4CC0 

04 

4COO 

04 

4C00 

04 

4C00 

04 

4CC0 

04 

4C00 

04 

35C0 

04 

35C0 

04 

3500 

04 

35C0 

04 

35C0 

04 

35C0 

04 

35CC 

04 

35CO 

04 

35C0 

04 

35CC 

04 

35CC 

04 

35C0 

04 

35CC 

04 

35C0 

04 

35C0 

C4 

35C0 

04 

35CO 

04 

ICCCC-G? 
1CCOO-C6 
1COCO-C5 
IC0C0-C4 
ICCG0-03 
ICOOO-C? 
ICOOO-Ol 
1CC00  cc 
1C00C  01 
1COOO  02 
64791  02 
64791  02 
64791  02 
64791  02 
64791  C2 
64791  C2 
64791  02 
64791  02 
64791  C 2 
64791  C2 
64751  C2 
64751  02 
64751  02 
64751  02 

1CCCC-07 
1CCC0-C6 
1C00O-05 
ICC0C—04 
ICC0C-C3 
ICC0C-C2 
IC000-01 
ICCCC  CC 
1CC0C  01 
467C2  Cl 
46702  Cl 
46702  01 
46702  Cl 
467C2  Cl 
467C2  Cl 
46702  01 
46702  Cl 


6C3P5-12 
6C859- l l 
61012-10 
61063-09 
61112-08 
61460-07 
65462-06 
88130-05 
11536-03 
13727-02 
IC3G4-01 
11445-01 
12869-01 
14699-01 
17136-01 
2C542-01 
25636-01 
34090-01 
50865-01 
ICO  14  00 
78178  CO 
24482  01 
31114  01 
31981  01 

69742-12 
69788-11 
O9807-10 
69863-09 
70434-08 
779C4-C  7 
10713-05 
1  3323-04 
15268-03 
80776-03 
097C4-O3 
10091-02 
11533-02 
13454-02 
16143-02 
20176-0? 
268^6-07 


80899 

04 

79801 

04 

79452 

04 

79337 

C  4 

79263 

04 

78847 

04 

74292 

04 

55888 

04 

43838 

04 

36743 

04 

35456 

04 

32645 

C4 

29833 

04 

27022 

04 

24210 

04 

21399 

04 

18588 

04 

15776 

04 

12965 

04 

10153 

04 

76231 

03 

73701 

03 

73448 

03 

73423 

03 

78073 

04 

77983 

04 

77949 

04 

77887 

04 

77291 

04 

70010 

04 

51146 

04 

4181? 

04 

37811 

C4 

34944 

04 

32015 

04 

29085 

04 

26155 

04 

23226 

04 

2C296 

04 

17367 

04 

14437 

04 

76889  04 
75822  04 
75483  04 
75371  04 
75301  04 
74907  04 
70592  04 
53140  04 
41739  04 
36978  04 
33934  04 
31274  04 
28615  04 
25955  04 
23295  04 
20636  04 
17976  04 
15316  04 
12657  04 
99968  03 
76031  03 
73637  03 
73397  03 
73373  03 

74601  04 
74512  04 
74480  04 
74420  04 
73853  04 
66902  04 
48887  04 
39995  04 
36225  04 
33543  04 
30754  04 
27964  04 
25175  04 
22385  04 
19596  04 
16806  04 
14017  04 


45400 

01 

42827 

01 

40453 

01 

38140 

01 

35840 

01 

33459 

01 

30096 

01 

23620 

01 

19242 

01 

16857 

01 

15272 

01 

14569 

01 

13866 

01 

13163 

01 

12460 

01 

11757 

01 

11055 

01 

10352 

01 

96489 

00 

89460 

00 

83134 

00 

82502 

00 

82439 

00 

82432 

00 

44654 

01 

42344 

01 

4005? 

01 

37753 

01 

35308 

01 

31037 

01 

23887 

01 

19903 

01 

176  39 

01 

16162 

01 

15325 

01 

14488 

01 

13651 

01 

12814 

01 

11977 

01 

11140 

01 

10  70  3 

0  1 
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Table  2— continued 


Tempera¬ 

ture, 

T  TK) 

Pressure, 

P  (atm) 

Density, 

d 

(gm/cc) 

fathalpy, 

h 

(cal/gui) 

Energy, 

u 

(cal/gm) 

Entropy , 
s  (cal/ 
deg-ga) 

3500 

C4 

467C2 

Cl 

40328-02 

1 1 5C8 

04 

1  1227 

04 

94661 

00 

3  5C0 

C4 

467C2 

Cl 

8C564-C2 

85783 

03 

84379 

03 

56291 

00 

3400 

04 

46702 

Cl 

70774-01 

59417 

03 

59274 

03 

78758 

00 

3900 

04 

46702 

Cl 

64516  CC 

66701 

C3 

56763 

03 

78004 

OC 

39C0 

04 

467C? 

Cl 

22959  01 

56517 

03 

56512 

03 

77929 

00 

35C0 

04 

467C2 

Cl 

3C854  01 

56491 

03 

56487 

03 

77922 

CO 

3259 

04 

99066 

cc 

17944-03 

34937 

04 

33589 

04 

16788 

01 

3259 

04 

99066 

cc 

19938-03 

31927 

04 

30714 

04 

15864 

01 

3259 

04 

99066 

cc 

22430-03 

28917 

04 

27839 

04 

1494  1 

01 

3259 

04 

99066 

cc 

25634-03 

25908 

04 

24964 

04 

14017 

01 

3259 

04 

99066 

cc 

799C6-03 

22898 

04 

22089 

04 

13094 

01 

3259 

C4 

99066 

cc 

35087-03 

19808 

04 

19214 

04 

12170 

01 

3259 

04 

99066 

cc 

44857-03 

16879 

04 

16339 

04 

11247 

01 

3259 

04 

99066 

cc 

598C7-03 

13869 

04 

13465 

04 

10323 

01 

3259 

04 

99066 

cc 

897C1-C3 

10859 

04 

10590 

04 

93997 

00 

3259 

04 

99066 

cc 

17935-02 

78495 

03 

77146 

03 

84762 

00 

3259 

04 

99066 

oc 

17845-01 

51407 

03 

51277 

03 

76450 

00 

3259 

04 

99066 

CO 

16995  00 

48698 

03 

48684 

03 

756  19 

00 

3259 

04 

99066 

cc 

116C8  Cl 

40420 

03 

48425 

03 

76  5  36 

00 

3259 

04 

99066 

cc 

27215  01 

48400 

03 

48400 

03 

75527 

00 

3000 

04 

1COCO-07 

81442-12 

76611 

04 

7363? 

04 

44204 

01 

30C0 

04 

ICCOO-06 

H 1463— 1 l 

76590 

04 

73618 

04 

41915 

0  l 

3CC0 

04 

1CCC0-O5 

816  74-  1  C 

764  Cl 

04 

73436 

04 

395  72 

01 

3000 

04 

1CC00-Q4 

85CC3-09 

73411 

04 

7C562 

04 

36326 

01 

3000 

04 

1C000-03 

110C0-07 

56360 

04 

54158 

04 

26679 

01 

3C00 

04 

1CC00-02 

14282-06 

43576 

C4 

41880 

04 

22947 

01 

3CC0 

04 

IC000-01 

16106-05 

38942 

04 

37446 

04 

20190 

01 

3CC0 

04 

ICCOC 

cc 

182C2-  04 

35808 

04 

34478 

04 

19053 

01 

3C00 

04 

14625 

cc 

27421-04 

35105 

04 

33814 

04 

17653 

01 

3C00 

04 

14625 

CO 

30468-04 

31992 

04 

30830 

04 

16615 

01 

3CC0 

04 

14625 

cc 

34277-04 

28880 

04 

2  7846 

04 

15578 

01 

3000 

04 

14625 

CO 

39173-04 

25767 

04 

24862 

04 

14540 

01 

3CC0 

04 

14625 

cc 

46702-04 

22654 

04 

21879 

04 

13502 

01 

3C00 

04 

14625 

cc 

54842-04 

19541 

04 

18895 

04 

12465 

01 

3CC0 

04 

14625 

cc 

68552-04 

16428 

04 

15911 

04 

11427 

Cl 

3000 

04 

14625 

oc 

514C3-C4 

13315 

04 

12927 

04 

10390 

0  l 

3CC0 

04 

14625 

CO 

13710-03 

10202 

04 

99436 

03 

935  19 

00 

3CC0 

04 

14625 

oc 

27419-03 

7C890 

03 

69598 

03 

63142 

00 

3CC0 

04 

14625 

cc 

27398-C2 

42873 

C3 

42744 

03 

73603 

00 

1CC0 

04 

14625 

cc 

271 89- C  l 

40072 

03 

40C59 

0  3 

72870 

CO 

3CC0 

04 

14625 

oc 

25262  OC 

39791 

03 

39790 

03 

72  7  76 

oc 

3CC0 

04 

14626 

cc 

19784  Cl 

39763 

C3 

39763 

03 

72767 

cc 

■,  m.  ■■■ » ■  H--  ii  ■  *  *** 


Table  2— continued 


1 

m 

u  m  ks 

S.5°~ 

Pressure, 

P  (atm) 

Density, 

d 

(gm/cc ) 

Enthalpy, 

h 

(cal/gm) 

Energy, 

u 

(cal/ga) 

Entropy, 
a  (cal/ 
deg-gm) 

25CO 

05 

1CCOC-07 

96197-1? 

7*942 

04 

72476 

04 

43588 

01 

25CO 

05 

lCCCC-06 

1C756-10 

68100 

04 

65648 

04 

38639 

01 

2500 

05 

1CCCO-05 

14168-09 

5C870 

04 

49161 

04 

29935 

01 

2500 

05 

ICCCO-04 

1 7357-08 

41610 

04 

40215 

04 

24817 

01 

25CO 

05 

ICCCC-03 

19231-07 

37863 

04 

36604 

04 

22106 

01 

25CC 

05 

1CCOO-02 

20586-06 

35925 

04 

34749 

04 

20205 

01 

25CO 

05 

12127-02 

252C5-06 

35679 

04 

34514 

04 

20017 

01 

2500 

05 

12127-02 

260C6-06 

32344 

04 

31295 

04 

18682 

01 

25C0 

05 

12127-02 

315C7-06 

29008 

04 

28071 

04 

17348 

01 

25CO 

05 

12127-02 

36008-06 

25673 

04 

24857 

04 

16014 

01 

25CO 

05 

12127-02 

42009-06 

22337 

04 

21638 

04 

14680 

01 

2500 

04 

12127-02 

50411-06 

19002 

04 

18419 

04 

13346 

01 

25C0 

04 

12127-02 

63014-06 

15667 

04 

15200 

04 

12011 

01 

2500 

04 

12127-02 

84018-06 

12331 

04 

11982 

04 

10677 

01 

2500 

04 

12127-C2 

12603-05 

89957 

03 

87626 

03 

93431 

00 

2500 

04 

12127-02 

25205-05 

56602 

03 

55437 

03 

60090 

00 

25CC 

04 

12127-02 

252C5-04 

26583 

03 

26467 

03 

68082 

00 

2500 

04 

12127-02 

25204-03 

23581 

03 

23570 

03 

66861 

00 

2500 

04 

12127-02 

25186-02 

23281 

03 

23280 

03 

66761 

00 

2500 

04 

12127-02 

25009-01 

23251 

03 

23251 

03 

66749 

00 

22C0 

04 

24596-04 

56066-08 

35828 

04 

34766 

04 

21931 

01 

2200 

04 

24596-04 

62296-08 

32380 

04 

31424 

04 

20364 

01 

22C0 

04 

24596-04 

70082-08 

28932 

04 

2808? 

04 

18797 

01 

2200 

04 

24596-04 

8C094-08 

25484 

04 

24740 

04 

17229 

01 

2200 

04 

24596-04 

93443-08 

22036 

04 

21398 

04 

15662 

01 

2200 

04 

24596-04 

11213-07 

18588 

04 

18057 

04 

14095 

01 

2200 

04 

24596-04 

14016-07 

15140 

04 

14715 

0* 

12528 

01 

22C0 

04 

24596-04 

18689-07 

11692 

04 

11373 

04 

10960 

01 

2200 

04 

24596-04 

28033-07 

82436 

03 

80311 

03 

93929 

00 

2200 

04 

25596-04 

56066-07 

47955 

03 

46892 

03 

78256 

00 

2200 

04 

24596-04 

56066-06 

16922 

03 

16816 

03 

64150 

00 

22C0 

04 

24596-04 

56066-05 

13819 

C3 

13808 

03 

62740 

00 

2200 

04 

24596-04 

56065-04 

13509 

03 

13507 

03 

62599 

00 

2200 

04 

24596-04 

56056-03 

13477 

03 

13477 

03 

62585 

00 

2000 

04 

1CC00-07 

21707-11 

40186 

04 

39071 

04 

28036 

01 

2C00 

04 

1CC00-G6 

23848-10 

36819 

04 

35604 

04 

25136 

01 

2000 

04 

95626-06 

23664-09 

35733 

04 

34753 

04 

23466 

01 

2CC0 

04 

95626-06 

26293-09 

32230 

0* 

31348 

04 

21715 

01 

2CC0 

04 

95626-06 

29579-09 

28727 

04 

27943 

04 

19963 

01 

2000 

04 

95826-06 

338C5-09 

25224 

04 

24538 

04 

18212 

0  1 

2CC0 

04 

95826-06 

39439-09 

21721 

04 

21123 

04 

16460 

01 

-25- 


Table  2 — continued 


Tempera¬ 

te. 

T  (®K) 

Pressure, 

P  (atm) 

Density, 

d 

(go/cc) 

Enthalpy, 

h 

(cal/gm) 

Energy, 

u 

(cel/ga) 

Entropy, 
a  (cal/ 
deg-gta ) 

2CC0 

0< 

95826-C6 

47327-C9 

18218 

04 

1  7728 

04 

14709 

01 

2C00 

04 

95826-C6 

59169— C9 

14715 

04 

14323 

04 

12957 

01 

2000 

04 

95826-06 

78878-C9 

11212 

04 

10918 

04 

11206 

01 

2000 

04 

95826-06 

11832-08 

77091 

03 

75129 

03 

94541 

00 

2CC0 

04 

95826-06 

23664-08 

42060 

03 

41080 

03 

77026 

00 

20CO 

04 

95826-06 

23664-07 

10533 

03 

10435 

03 

61262 

00 

2C00 

04 

95826-06 

23664-06 

738C0 

02 

73702 

02 

59686 

00 

2COO 

04 

95826-06 

23663-05 

70647 

02 

70637 

02 

59528 

00 

2C00 

04 

95826-06 

23663-04 

70332 

02 

70331 

02 

59512 

00 

17C0 

04 

17155-08 

49793-12 

35338 

04 

34494 

04 

26369 

01 

1700 

04 

17355-08 

55326-12 

31779 

04 

31019 

04 

24275 

01 

1700 

04 

1  7355-08 

62241-12 

28220 

04 

27545 

04 

22182 

01 

1700 

04 

17366-C8 

71133-12 

24661 

04 

24C70 

04 

20089 

01 

1700 

04 

17155-08 

82989-12 

21102 

04 

20596 

04 

17995 

01 

17C0 

04 

17355-08 

99586-12 

17543 

04 

17121 

04 

15902 

01 

1700 

04 

17155-08 

12448-11 

13985 

04 

1  3647 

04 

1  3808 

01 

17C0 

04 

1  7355-ce 

16598- 1 1 

10426 

04 

10173 

04 

11715 

01 

17C0 

04 

17355-08 

24897-11 

68669 

03 

66981 

03 

96214 

00 

1 7C0 

04 

1 7355-C8 

49793-11 

33081 

03 

32237 

03 

7528C 

oc 

1700 

04 

17355-08 

49793-10 

10517 

02 

96727 

01 

56439 

00 

1700 

04 

17355-08 

49  793— C 9 

-21513 

02 

-21597 

02 

54555 

00 

1700 

04 

17355-C8 

49793-08 

-24716 

02 

-24724 

02 

54366 

00 

1700 

04 

17355-08 

49793-07 

-25036 

02 

-25037 

02 

54348 

00 

1774 

04 

ICCCC- 

C7 

27569-11 

35448 

04 

34570 

04 

25570 

01 

1882 

04 

ICCC0-06 

261C2-IC 

35601 

04 

34674 

04 

24513 

01 

2C02 

0« 

ICCC0-C5 

24669-09 

35735 

04 

34754 

04 

23446 

01 

2140 

04 

iccoc- 

04 

23303-08 

35817 

04 

34778 

04 

22361 

01 

2299 

04 

ICCOO— 03 

22034-07 

35807 

04 

34709 

04 

21248 

01 

2483 

04 

ICC0O-O2 

20875-06 

35693 

04 

34533 

04 

20113 

01 

2698 

04 

1CCCC- 

Cl 

19854—05 

35438 

04 

34219 

04 

1895  r 

01 

2953 

04 

ICCCC 

cc 

18904-04 

35149 

04 

33869 

04 

17832 

01 

3259 

04 

1C0C0 

01 

179C8-03 

34937 

04 

33588 

04 

16787 

01 

3632 

04 

1CCG0 

02 

16920-02 

35019 

04 

33587 

04 

15880 

01 

4C96 

04 

ICCCC 

C3 

15653-01 

35620 

04 

34073 

04 

15148 

01 

4678 

04 

ICCCC 

C4 

14173  CC 

36859 

04 

35151 

04 

14576 

01 

0123456789 
Entropy,  *  (cal/deg-gm) 

Fig.  1 — Enthalpy  versus  entropy  for  silicon  carbide  with  cross  plots  of 
temperature,  pressure,  molecular  weight,  and  moles  of  condensed  SiC 
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-JO- 


REFERENCES 


1.  JAMAF  Tharmochemlcal  Data.  The  Dow  Chemical  Company,  Midland, 

Michigan,  March  31,  1967. 

2.  Duff,  R.  E.,  and  S.  H.  Bauer,  'tquilibrium  Composition  of  the  C/H 

Syetem  at  Elevated  Temperatures,"  Jnl.  Chea.  Phvs..  Vol.  36, 

Mo.  7,  April  1,  1962,  pp.  1754-1767. 

3.  Private  Communication,  F.  R.  Gilmore,  The  RAHD  Corporation, 

Santa  Monica,  California. 

4.  Shelpline,  V.  M.,  and  R.  J.  Runck,  "Carbides,"  in  I.  E.  Campbell 

(ed.),  Hieh-Tamaer*fr«~  Tsehno^ev.  John  Wiley  and  Sons,  Inc., 
Mew  York,  1956,  pp.  114-130. 


5.  Krleger,  F.  J.,  The  Thermodynamics  of  the  Graphite /Carboi 
System.  The  RAND  Corporation,  KH-3326-2-PR,  June  1967. 


Vapor 


ORIGINATING  ACTIVITY 


THE  RAND  CORPORATION 


Zo.  REPORT  SECURITY  CLASSIFICATION 


I  Zb.  GROUP 


3  REPORT  TITLE 


THE  THERMODYNAMICS  OF  THE  SILICON  CARBIDE /SILICON -CARBON  VAPOR  SYSTEM 


4.  AUTHOR!  S)  (Last  nonM,  firat  mmm  ,  initiol) 
Kriegcr,  F.  J. 


5  REPORT  DATE 

April  1968 


7  CONTRACT  OR  GRANT  No. 

F44620-67-C-0045 


9o  AVAILABILITY/  LIMITATION  NOTICES 

DDC-1 


Bo.  TOTAL  No.  OF  PAGES 

40 


G.  ORIGINATOR'S  REPORT  No. 

RM-5592-PR 


6b.  No.  OF  REFS. 

5 


10.  ABSTRACT 

An  invea tigation  of  the  thermodynamic 
properties  of  silicon  carbide  (SIC)  over 
a  range  of  temperatures  up  to  6000*K  and 
pressures  up  to  1000  atmospheres.  Two 
sets  of  equilibrium  composition  equations 
are  used--one  representing  a  pure  gas 
phase,  the  other  a  heterogeneous  system 
of  gas  and  condensed  (solid)  silicon  car¬ 
bide.  The  gas  phase  of  the  heterogeneous 
chemical  system,  like  the  homogeneous  gas 
phase,  comprises  25  gaseous  silicon-car¬ 
bide  species.  Tabulated  summaries  give 
computed  values  of  volume,  molecular 
weight,  moles  of  gaa ,  moles  of  solid  SiC, 
density,  enthalpy,  energy,  and  entropy 
for  silicon  carbide  at  various  tempera¬ 
tures  and  pressures.  A  conventional 
Mollier  diagram  is  included  in  which 
specific  enthalpy  is  plotted  against  spe¬ 
cific  entropy,  with  cross  plots  of  temper¬ 
ature,  pressure,  and  molecular  weight  in 
the  pure  gas  region,  and  cross  plots  of 
temperature  and  moles  of  condensed  SiC 
in  the  gas-solid  region.  Variation  of 
sub  I imin at  ion  temperature  with  pressure 
for  silicon  carbide  and  graphite  is  also 
shown . 


9b.  SPONSORING  AGENCY 

United  States  Air  Force 
Project  RAND 


II  KEY  WORDS 

Phy s i e s 
Chemi s  try 
Thermodynamics 


